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@ A telescopie torqua transmission shaft compifses portion of Hia shafts to be biased onto tlis Innar 

a pair of shafts (3, 4) talascoplcally engaged to each perfphary of the outer sheft tor eliminating play be- 

otfier. TDe pair of shafts are fbmed into polygon tween the inner and outer shaRs with msimainiog 

shafted conffguraGon. At least two leaf springs {11) smoothnasa of relativa axial inouement and assuring 

with a predetermined length are provided along dif- torque transmlsaion. and whereby suooeesfully elimi* 

ferent plans on the Inner one of the shaft. Roller rate u 
bearings (16} are also provided betwasn the coupled 
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TELESCOPIC SHAFT FOR ROTATIONAL TORQUE TRANSMISSION 



Th» present invention relates gensrslly to a 
lelescoiA: 9heft for transmltling rotab'oned torque, 
such » a sieerfng column shaft in an automotive 
9teerfng systBin. Ivlore specHicsnyi th9 Irwanflon 
relates to a tBlascoi^ torque transmiesion ahafl 
which is suttsUe for uss in a steering systam of a 
ceb<over type vehicle which has a tlltable cabin for 
exposing an engine room for malmenence. 

bi gsnsral, a steering column shaft for a cab- 
over type vshlcle has telescopic construction so as 
to pwmtt a cab-over cabin to expose an engine 
room. Conventionally, such type of steering column 
shaft comprises two hollow shafts tslescopically 
coupled to each other, assuring eteerfng torque 
transndsslon, the shafts ere splined 1o eech other In 
a manner to p»mit axial movement refsUve to each 
other. 

Such conventional construcflon of tt» steering 
column shaft is required to provide a clearance 
between the inner periphery of the outer shaft and 
the outer periphery of the inner shaft for eslabliah« 
Ing apKne engagement therabstwsen. This clear- 
ance may serve to create play between the coup- 
led shafts during vehicular drfving end thus can 
creatBS uncomfortable noise, in onder to ellmlnBta 
play between the coupled ^afts, Japanese Patent 
Rrat (unejamlned) Publleatton 61-211527 proposes 
a shaft construction to pnsvida all bearings between 
the inner and outer shafts. Though such constme- 
tion is successful in eliminating play between the 
shaifts and thus enminate uncomfortable noise. It 
requires specific conslrucilon of the shaft to torn 
clearanoes to recsfve the ball bearings. 

in vtew of the drawbacks In the prior art sst 
forth above, it is an obfect of the present invention 
to provide a telescopic torque iransmissian shaft 
wljich simple consttvction but suoceeetoliy ellmi- 
nste pisy between shafts. 

In order to accomplish aforementioned and oth- 
er objects, a telescopic torque transmission shaft, 
acconSing to the present invention, a pair of shafts 
are tomied into polygon ^lafted configuraflon. At 
least two leaf qirtngs witti a predetsrndned length 
are provided along different plans on flie Inner one 
of the shaft Roller bearings are also provided 
between the ooupled portion of the shafts u be 
tiiaaed onto the inner periphery of the outer shaft 
for eliminating play between the Inner and outer 
shafts with mafailaining smooBinsss of rsfotive axtel 
movement end assuring torque transmission, and 
whereby sucoessfolly ellmtnste uncomfortable 

According to one aspect of the InvHitlon, a 
telesoopfo rotary shaft for transmlMng rotational 
tongue, comprises: 



fi Drst iioiiow shaft at least parfiaily formed Into 
polygon cross section: 

a aaoond shaft at least partially tornied info poly^ 
gon cross section, the portton liaving polygon cross 
sBctfon being inserted into Interior space of said 
first hollow Shaft witf> placing ^ axis In essential 
allgnament with Itie asds of said first hollow shaft, 
and said second shaft being oriented within said 
interior space of said first shaft with engagement 
with portions of said first hollow shaft at comers for 
restricting angular displeoement rslatlvs to said first 
hollow shaft and defining clearances between the 
outar plain surl^ thereof and inner plain suriiaoe 
of said first hollow shaft and 
at least two bearing assemblies disposed within at 
least two clearances betw^ said first hollow shaft 
and said second shaft, said bearing aasembass 
permitting relative axial movement between said 
first hollow shaft and said second shaft 

In the prefsn'ed construction, the telescopic 
torque transmission shaft as sat forth above m^ 
ftvther comprise at least two springs disposed vwfh- 
in at least two clearances together with said bear- 
ing assembtas so as to rsslllently bias associated 
bearing assembly In a direction ssssntially trans- 
verse to the axes of said first hollow shaft and said 
second shaft oriented in aiignennent. Also, each of 
said bearing asaemblles may comprise a relalnar 
plete formed with a plurality of slote extondtng 
transversely, and a plurality Of needle bearings 
rotelably disposed within said slob. 

The springs may be secured on the outer 
periphery of said second shaft and said bearing 
assemblies are axially movable following said first 
hollow shaft relative to said second shaft 

The present Invention will be understood more 
folly from the detailed description given herabelow 
and from the accompanying drawings of the pre- 
ferred embodiment of the inventfon, which, how 
ever, should tvA be talcen u limit the invention u 
the specific embodiment but are for expienallon 
and understanding only. 

In the dravrings: 

Fig. 1 Is a sectton of a telescopic torque trans- 
misaon shaft according to the present invwiion. 
Fig, 2 Is a similar section to Fig. 1 but showing 
in a condition where the telescopic shafl Is ex- 
panded; 

Fig. 3 Is a sactfon taken alo^ line A - A of Rg. 
1i 

Fig. 4 Is a section talcen along line B <■ B of Rg. 
liand 

Rg. 5 Is a section taken along line C - C of Rg. 
1. 

Hefsrrfng now to the drawings, particularly to 
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Rgs. 1 and 2. the prefeired embodimetrt of a 
tBtescopIn tarquB transmission shaft, according to 
9io present Invsntiori, comprises an upper shaft 3 
which Is connected to a ateertng shaft 1 via a 
universal ]a'm 2. TTie upper shaft 3 is tatsscopically s 
engaged with a lower shaft 4 fbr axial movstnent 
with respect to the latter. As shown In Rg. a, the 
upp«r 3 is formed Into essentially an octagon 
shaped cros»4ectlon. On the other hand, the lower 
shaft 4 Is tormed Into essentially square shaped td 
croas-section. Each of the upper end lower shate 3 
and 4 are niada from tubes by way of drawing, far 
example. The upper shaft 3 has essenHally W- 
croee secSon 5 at every oth^r face in drcumferen- 
tlal direction. The W-crosa section ^ s of the is 
outer shaft 3 defines b&trt recess 7. WHh engaging 
respective comers 9, the lower shaft 3 is received 
wiffitn the interior ^ace of the upper shaft 3 in a 
manner shovm in Hgs. 1 through 3. With this, the 
planer secSoK a of the Inner shaft 4 opposes 20 
assoGfated faces of planer sections 9 of the outer 
stMft 3 m 9pac«i apart relationship to each other (0 
deline therebetween dearanoes 10. 

An elongatsd tssf springs 11 with essentially 
reversed U-shaped cross section are supported on s$ 
respective planer sections cS the inner shaft 4 and 
extend in parallel relationship with ttw longitudinal 
axis. Both longltudtna/ ends of the teal firings 11 
are secured on the associBted planer sections of 
the inner shaft 4 t>y means of rlvete 13 with wash- so 
era 14. On respecfive of the leaf springs 11, bea^ 
Ing assemblies 12 are supported. As shown in Fig. 
5, each bearing assembly 12 comprises a retainer 
plate member IS farmed therewith a plurafity of 
needle bearing receptacle slots, In which are re- 35 
celved needle tiaarings 16. Since the bearing as- 
semtjly 12 Is disposed between the Inner periphety 
of the outer shaft 3 and the leaf spring 11, the 
rotation of ttie neecfle bearings 16 is smoothly 
promoted fbr assuring smooth axial movement of 4o 
the upper shaft 3 with maintaining steady torque 
transmission. 

The lower end of the lower shaft 4 Is con- 
nected to a universal joint 17 which is, in turn, 
connected to a steering mechanism, such as steer> « 
Ing gear box. As can be seen, the lower end 
portion of the lower shaft 4 Is covered by a bellows 
form cover member IS. As can t» seen, the bel- 
lows tOrm cover member 18 is connected to the 
upper shaft 3 at the upper end and to the lower so 
end of the lower shaft 4 at ^ lower end thereof. 

It should be appreciated Unst though the shown 
embodlmant employs Ibur bearing assemblies pro- 
vided respective clearances 10, it is only essential 
to provide a plural besring assembly to and not se 
necessarily for all clearances. 

In the embodiment set forth above, when the 
upper shaft 3 is ratatingiy operated, respedhie 



comer 6 of tf^a lower shaft 4 are engaged with the 
bent recesses 7 for restricting the lower shaft from 
caua'ng relative angular displacement with respect 
to the upper shaft. Therefore, the lower shaft 4 
rotates together with the upper shaft 3. Further- 
more, torque transmission la also assisted by the 
bearing assemblies 12 disposed between opposing 
plains 6 and 9 of the iowsr and upper shafts 4 and 
3. Tharafofs, rotational torque transmission Is as- 
sured. 

On the other hand, when lha upper ^aft 3 is 
aodany shiflad relative to the lower shaft 4, the 
bearing assemblies 12 follovn with the upper shaft 

3 by rotation Of the rwedle hearings 18 cany Ing the 
retainer plates 15. Tharefore, smooth axial move- 
ment Of the upper shaft 3 relative to the lower shaft 

4 can be assured. Furthermore, since the leaf 
springs 11 disposed between the upper and lower 
shafts 3 and 4 restrict relative movement between 
tiie upper and tower shafts in a direction transverse 
to ttw axes of the shafte, rslath/e ploy of the shafts 
which serves as cause of unoomfbrtable noise, can 
be 8ucc«3$ft>liy eliminated. Furttiermors, since the 
axes of the upper and lower shafts 3 and 4 are 
maintained In alignment by means of reslfieflt fores 
of the leaf springs 11. TTierefore. even when the 
relative displacement is caused to angulariy offeet 
the axes of the upper and tower shafts 3 and 4, th€ 
stress tQ be exerted on the shafts can be success- 
fully absorbed by the leaf springs. As a result 
excess bonding stress rosy not be exerted on the 
shafts. 

As can be appreciated, the present Invention 
fulfills all of the objects and advantages sougm 

thereft^. 

While the present invention ^as been dls- 
cuBGsd hereatwva in terms of the pretierred em- 
bodiment of the invention, the Invenflon should be 
appreciated to be restricted for the shown embodi- 
ment. TTie Invention can be embodied In various 
fashion. Therefore, the Invention should be inters 
prated to include all possible embodiments and 
modMcafioRs which can be embodies without de- 
parting fl-om the prindple of the invention set out in 
the appended claims. 



Claims 

1. A telescopic rotary shaft for transmitting rota- 
tional torque, comprising: 

a first hollow shaft at least partially formed Into 
polygon cross section; 

a second shaft at least partially fomied Into poly- 
gon cross Bectloni the portion having polygon cross 
section being inserted into Interior space of said 
first hollow shaft with placing the axis In essential' 
slignement with the axis of said 6rst hollow shaft. 
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and 9eid second she« being oriented wHWn said 
interior space d said first sliaft with sngagament 
wiSi portions of said first tioUaw shaft at comers for 
restricting angular displacement relative to said first 
holfottr shaft and defining cloarancas t^twaan ttia 
cuter plain suiiaoe ttiereof and inner plain surface 
of said first hollow shaft; and 
at least two bearing assemblies disposed wfttiin at 
isaat iyyo clearances between said first hollow aftaft 



peimHUng rslafiva axial movacnent between said 
first hollow shaft and said second shafL 

2. A t^escopic torque fransmleslon shaft as set 
fortii in daim 1, which further comprlsa at least two 
springs disposed wltMn at isaat two clearances 
together with said bearing assemblies so as to 
resHiently bias aaaoctated bearing assembly In a 
direction essentially transveiaa to Bis axes of said 



3. A ^escopic torque transntisslon sliaft as sat 
forth in ctaltii i. vriierein each of said bearing 
HsembHes comprises a retaiiisr plate formed with 
a plurality of slots ejetsrxling transversely, and a 
plurality of needle beartnga rofstably disposed with- 
in said slots. 

4. A tslsscopic torque transmission shaft as set 
forth In claim 2. wherein each of said bearing 
assembllea comprises a retainer plate formed wHh 
a plurality of slots extending transversely, and a 
pbralify ot needle bearings mtatably disposed with* 
in said slots. 

5. A lalesaopic torque transmission shaft as sat 
forth in claim 4, wherein said springs are secured 
on fits outer periphery of said second shaft and 
said bearing assembllee are axlally movable folloiv- 
ing said first hollow shaft relative to said second 
shaft. 
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